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* ;i/-c * -o x , mt^m * m mrzyt&mmmgh^ *)i*m^ x mmmm^ t m 

^mmm^\z\^oK^^^->xmm^nm^r^RM^u^^y^m^ 
( z <£ o r m& £ n * n t * # t -r & Mi t 4 x ^ v g e . 

L, MlSffl^^^i bT^W^KIt/ , «^ — >TMaB3t*SEfRl-r* £ £&&Wl 

£-tz>m&m i ism^n.^ k si. 

m & 4> & t Lxttm&3fcmm&G'r%> * - >xmm^t * it emu/ wi/ 
o ^±^^MmxmBK^mx^^n^yt^mmKM^^->iHxn 
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6. MfESttA^-M^ m&til&^'btlsTRmM'V&ZZ.t&ftWLt'rZftl 



9. mmmmmz^xmm^mr^m^^ x^u-cmmx^^x 
^n^n§ *bm* str ie/\° * ;u £ a*{w^ t just s ab & i&n a° 

mmKH^^->xnm\^T^m^^T^mmm^^u^m^u^^yytm 

=?-XfoZ>Z.£L 



1 1. MIESIt^D^^^m?^ ffigESHBIfclRKIE®^ fufEIE®£«£ott<2 



- 3 - 



8 - 5 0 5 7 1 6 



- 4 - 



8-505716 



#fgBJte, mmft (ambient light) lz£?TmW?2>1tisblzmj&-2tlZ>Wl& 

/^J^il-bttM (diffuse light) £B@HftT3£W*D^ 37^^ (r 
eflective holographic optical element) ^r^ti 1 ^^-?)^^^^ X^l/^f^S 

3c£.\Z/tyt7 7-1hTZ>b7>Z>7Ut7& (transflector) Tf&S. 

43i;^M^{i^fft^#-r^iE®M7t? (front polarizer) t^MBt^ 
(back polarizer) t©MfcSlESnfc«Ea^©»)&>e.^:S. MTOUte, mm 

•51c, fflj^ (pixel) t\t. ^(Dm^l£fz\Mffi&Ml&^&m^*)l<Dmi& 

®3t (polarized light) Ul-DCDm^^VCX^t 
BtlMmi:bTiin§^SBJ^^A 0 ^;i/^«T^o lot, 
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Z>fttb2"D<Dg*W}tjL^feW&Z>o l~D(Dj5m\ts mmit (ambient light) £5flJ 
fflU %L$krt*fre>MffllZfil\,*tcV7Uj7p (reflector) 

n*)l(Dmmt%Mt<DT£\\zV : 7>7,7U?7$> (transf lector) ^MmT^ Z\ t 

c^d, mwiz&^Tz\nz2z><D^m&m&&fr&&Ufr&u£tLT^z> 0 b 
(Dmmmmz^T&mwizi&mzn, ttmmz* iiip^h7>x7i/^ 

^(DKMW^z^-oXi&m^n, ^(Dtctb, MZ.it. 5 0 A°— tz>h/5 0 A°- 
±>b2.j&&<Db s 7>X7V't7?\Z. 7t©^5 OA— tr> h l^S&Hrf, 

£££jt#rr3£#K fefKM (diffusereflection) £fr5 U 7 2tmft 

t£tifc 0 yt(DAMftizm^Tjjm'\i<Dm^KM&fto^y-tmmmz. js 
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« teases n» i^&fcte^n&±(DKMmGLfrt>tsiio, z.<DK^mtm^ 

7 s 4 7 ~? v -f © ji> # <d m z> £ * iri ± $ s . 
%fc&RM*u!/7yytm : ?-$:ftLTmmzn. ^iTM/^j^ifriT. 
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*5zm \z-d viT, mttcDMM&mM b r $ £ k: i¥ b < t£0ji-r & . 

^2iH BJ1 <WiI&*»J «fc * £ttA° * - > £fM«J fc^f BIT* S 

o 

y W SfioSif MBIT & 

& 4 Bite, msmvm&Tsf x^is-r mm-vm^^n^RM^u^^yytm^ 

&MJ&TZ>mz&ytm (photographic layer) £«7fcTS&»©E«£^'r8Mfr 

m 7 m it. *m m <d $ e, ^gy oni^j k «k s o ^ ^ y m^fr e> & s asu 
®sm^t^77-r*§o 

V7Ut7?\Zm$k<VfcM%Mti (reflection site) 7^£& 
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z> 0 mum mi£(DffimzmmumzttVTm7£2n%fcMM<Dm%i£LT, 

m?tm (photographic film) ^eftS^n^??^^*^ £nsg 

tgf (diffraction grating) t^fc, iilt, SltA 0 ^ — ><W li'nsf 
^^->T^*SElRl-rs. *Wm&*vm**>tl2>£5lZ. fcUfflit (reflec 
tion site) W/N°^->^^T^ ^tl§ U 7 Vt> 9 (Dm^M 

To £?£L<n $f 10H $£Rmzi$($fcR&&&&m-?2>&ti:frz>fc2>o 
z\<DMT*\Z. — >\t. SBti: l 2 iz&^xm^i 0 fc*fbTSi£&tt£* 

Sn*R«t^ra*^bT4S[|fr*o Matt, $fSl<tt6 0^TOD, A° 

^ - > F^-rBj & $ k [r]± $ -s § se> \z%m?t %m 4> $ ■& 5 ft ^ * o 

HfflSTJBViSns.fcSK:, S£«^52a^ (diffuseambient lighting) t(t mm 
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z.n%<D%m\t, mz-&* ^2 2\z£-Dxmznz>jj&]x\ 
sua* - > 1*3 Tssai^ $ n & . 

oT£ttA*->ftTp?i3r*j£n, ^nfc«fc9^&£t*A*— ^fc&^s-frs 
o cmt^o, ^lgioffiJsiBfcfcoT^stisi^c sua*— >rt©ayg 
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>( 7>'7l"f&]&tfZ? : &£5lzmjfc2tlZ>o /Wl/3 2«, (laminar 
) mm*mWl£L* S#J3 6 <h«S*fC7)ttM3 8£^tJo Z.(Dn*M^ IE®M 
0J#U-7=IS4 2 <hW®M^#U^1£4 4 ior^^^^nfc, 'MXr^f 
^F'^7f7^Il (twistednematic liquid crystal) tmfrZfc&o 
;i/3 2te££>^ ^4 2«^®^H^$nfciE®07 I 6 : ?t, #®Ji£4 4 (D^StC 
@££*lfcW®ffii7^4 8 4 6, 4 8tt, £3££|rJK:IE 

4 o (cp^bT, ^4 2, 4 4(D^mz^n^nm^nrcmmmmb 2, 54 
a>£>fc:3o ii^j^mtt, temtewtit-i >i?v 115 2, 5 
4\zftito2ft&mz&?£^M'£>, k*)]s&M3 6 &mwtz>]szi&mmytte, ie® 
S)6f4 6i:<fcoTa3tsn, ^^/wm-m^^o mm$. tii4o 

1S5 2, 5 4 K*N-*«&tf>m!jrJfcJ:, MS 4 0 ffiMZIZWffiyt 

^4 8 ^fflia-rsck^^wiBfRi^n^vio ^ot-^n m^si^mit 
ff (row) fcge^iju. ^mu±<Dmm^n (column) izmmhTs mmteft&pi 

$trT3£ 5 KJ?A3S#t IE® 6 3 Sjii6 5il:±?Ti^ns. IE® 6 
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RHKI^A 3 ^— >TMt^o mtyfc-fcvZ'^yyCB^t, " Mirage Hologram 
" tt,^^1gTPolaroidCorporationd^A¥RjfgT*0, " DMP-128" tl^ig 
1g(£>:7* h^U^ (photopolymer) 6 0 tf^fc 

i4iH MWctMlt/\ 0 ^->£MT££:a6, gsttjie osu— if • f^- 
&I/-lf-f;H^7 2^5.^St$n^7f;(Z)lf-A7 Ott, If-A • x^u^ 

(beamsplitter) 7 4 tiot^i$n5. 1 7 6 te, fi^'J7l/ 

^fc£<Djfi3}fc/1:? — >7 8TKStSn* ^7tS6 0 SfiSW-TS. f£2£&#8 

^e^l:7 7 5/HSIJie (flood expose) £*U JH^fc^A 0 ^ — 

, 9 3*>5fcD, ^n5>©S®«^gSbfcl^— tf • If- A 9 4, 9 5 IzmmizM 

£zfm*m&mm&m'fz>u>X9 &\z&^xnytznz>v— tf • tr-A^o 

A°^->^IB^^^^/^^->^^^-r ; 5^'l47tt£t!(#; (transmissive opt 
icaldiffuser) 9 7 ^IT U-lfftKASftSns. ^TOl^l^HffM©^^ 
^->£^/&T3fcsd®7£Lfc^ 19 0te:7^y KKftSft, iftsn, f£2 
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t§o A°^;i/*#J3 8^^Mi-r^07t«, *P^*^7^3 4G>gfrfi:6 6£H8 
B2ft£n, )£ttfWf4 8£St0rU III4 0 £<koTISffilR] 

i52i54 tOWfc«fi[^in$n«^:, A*;M3fM5 1 ^43ViT^0Ji 
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«k 0 , =gfi 10 0(1 ^||A*;P 10 2 (DMW 1 0 6 £|fij< IE® 1 1 0 
S^0^773t*f 1 0 

SKfil 1 2^gtLT^t. KltBMSl 1 2«, J£«ft£^fcU fr-Dy^O 

it*^ 108H IE® iio titfcft&nm 1 1 6 zists. *^mm\z& d > m 

BIO o«$SK:, ^*tt;^->TS3fc • RZfrzitsbffil 1 6(C[r]<®i 
2 0*Wrs*£ftU7U^^ 1 1 8*^tf. 

, m^mm^^T, bb&i 1 2^t«. sra^i 1 2jc*s^t, 

®^^«mM©MltA 0 ^~>T/\ 0 ^;i/ 10 2 ^^LTSIB|p]^n-g>o U 7 1^7 

n ssttEttafrp 1 i 8(aoT/wn o 2friRjtj-TS*t$n> x^xyv-r 

CO BJ! -5 $ * $ <E> I C ft ± $ it § 0 

5 0^^-Tc gf 15 0H, fg3l3CDA 0 ^;i/3 2 £l§Ht&T, 5 s 7 7° l/-f £_E-5> 
ft&<Di&W 154t, »J 1 5 4 £«S*f-C9M!l 1 5 6 &£MHA 0 *;i/ 1 

5 2l:J;^TM$n^ Sll 5 0H *^JfiW"rtth7>X7l/^^T»5 
^I^D^^^l 5 8£$£>K:-gX-e&£. h7>X71/7^ 15 8H 
A°^ 

^SffJl 5 6Kft<IE® 1 6 Oi, #® 1 6 2iK«koTi^n5. N 7 >X 
7^^1 5 8H *IifcCD£|^£^£&D, -?-<Z)'3'5Kf»&l 6 A^iXmt 
UT^-Tc mi©Kjf^7j?i{C43V^T, SSI 5 OH SltMia^*5pJfflLT^ 
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yTs-yVZZ 1 5 8 £,™T£ 0 SMSl 6 4Kl43V>T, J1jM«, 7^>166 

^j:ox^$n^sit^^->-r*{iiji 5 6^f6i^TSEfRi$n«)o ssfc, Sfi 

15 0H <£jgS2ft©&#TT, ny2 7^Yttm\s^Wh*l&lfc$ 

5<fc£J:"5Kj6JES£tt<5o £<Z)BW<Z)fca&» gfl 5 0H h^>x:7l/^l 
5 8©W®1 6 2 £H&gJ§T*ftiE 1 7 O^SSC^TW. HtM 1 7 0^50 
h^>X:7l^^ 1 5 8 £jtiiibT, SEfiOl 5 6£,TOU SEH/WH 
5 2£8t0rLT^£J&j£-r£o fct, ^te, KttJ3att£fc«l*38BftiE 1 

£?£L<te, ftiEl 7 0H h7>X7U^^l 5 8 0fMW^^^ MUE 
(spectral passband) i;fcte7,^;7 h;i/ • ft— )V (spectral hole) Z. 

fc#)CDg#J2 0 4t, »iJ2 0 6 tfr*>fcZ>mikrt*)\'2 0 2 £«fcoT#JG££n 
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5. S12 0 0H **WJT-«h^>7.^l/^^Tfe^Mlt*D^^77 l 6^ 
2 0 8 ££<q(;:^/uT&£o Slt*^2 0 8tt, /1^;i/MJ2 0 6^Ib]<jE®2 
1 Ot, W®2 1 2 ttCkoTfll^^nSo A°^;i/2 0 8tt, 

*^JSMfc«kO, h7>^7l/^^2 0 8H gR{£2 1 4^7^>2 1 8 £<fc 

oT«$n§>gitA°^->TSsts:^^*M2 o eizmmm^-r^mi^mt 

^ 5tj5*A^;i/*^LT2lifl*n*^2 3Kfi8i:60lWT«^Wfc^-f y^ytfnlffiT! 

M^^n^^^TOtt, ^Uv- YhUi'X (polymeric matrix) izfr 
m^tircm^Un^m'f' (droplet) 3&>££:D, Richard T. Ingwal l&ckOTmot 
hy Adams t J:-?> Hologram : Liquid Crystal Composites, " SPIE, Vol. 15 
55, p. 279-290, (1991) fc^fcHTSfclJIiSft, tT^Sn^ 0 12 

io, 2i2n mmfcmwa 2 1 6 , 2i8i:j:oTtg$^ :n^ii 

1216, 2 18(1 m*.\*s IM>^^Aif»^J:§. « 2 1 4 <h 2 

1 6 h&mz.wtMznznmfits.^mG. m^^\t^u^f^y^m/^^->2 

1 %*^^%^wn$->^fctz> 0 vfrv. I2i6i2i 8t©ratcw 

^£Jpj£T£<fc 5 £fch^>X7l^37 2 0 8CDWCS2 1 2 

eJT£«^£&3o fglt-K-pH 12 14, 2 1 6 izmu^tl^MH 2 1 
9j&*&trM§£\ A°^;i/2 0 2!i^h7>X7U?3'2 0 8 ©IMS 2 1 4 KtftBrt 

2 1 8T£tt£*l, T^^^KOBMi^W^o £fc, m<4 2 19ttI2 
14,21 6{~f«£n> *D^:7£itA^-->£M£U MC2 2 0 teMj 
$n§o fS2 2 0*6©m h7>X7l/7^ 2 0 8 ^LXmM^tLs A° 



- 16 - 



8-505716 



[si] 



[02] 







i 






? 






~-C. 1 





-90 -a 0 a 




[0 3] 



r 36 




J2- 




64-- V55 




- 17 - 



8 - 5 0 5 7 1 6 



[04] 




- 18 - 




a b 



204-^ \ 



-218 



218-y' 

/ 

— s 



< — , . ■ 

TZ -> ^.212 ^218 

220 




- 19 - 



8-505716 



INTERNATIONAL SEARCH REPORT 


International application No. 
PCT/US94/1J818 


v CLASSIFICATION OF SUBJECT MATTER 
; H'C.oj :G02B 5/32, G02P 1/1335 
ISCL : 359/15, 49, 70. 71 

Tiling to International Patent Classification (IPC) or to both national classification and IPC 


». HELDS SEARCHED 


Minimum documentation searched (classification system followed hy classification symbols) 
I S : 359/13, 14, 15, n, 2*, 25, 48 , 49, 70, 71 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X/Y 


US, A, 5,011,24-4 (SMITH ET AL) 30 April 
particularly Figure 8, column 6 ( lines 32 to 49, 


1991, see 


1-4, 6, 7, 9/5, 
8, 10*12 


Y 


1993 Society for In formation Display international 
Symposium: Digest of Technical Papers, First Edition, May 
1993, J.M, Tedesco et al, "5.3: Holographic Diffusers for 
LCD Backlights and Projection Screens, " pages 29 to 32, 
especially Figures 1, 5 and 5. 


5, 8, 10-12 


A 


US, A, 5,198,912 (INGWALL ET AL) 30 March 1993, see 
especially Figure 2. 


13 


A 


JP, A, 2-33126 (TOMIO SONEHARA) 02 February 1990, 
see Abstract and Figure 1 . 


1 1 and 13 


| j Further documents are listed in the continuation of Box C . j | See potent family annex. 


* Special caut arte* ©refcefl docameou: 

"A" document defining the f encrmi *ute of tbt «rt which ■ not considered 
uWor particular relevance 

"£* earlier doeueent published on or after th* Uit«ntotionnl filir*| tfM« 

*L* dncumcTV whkii mi; throw doubts on priority cl*im(») or which u 
chad to eeUbliek the publication date or mn carter citation or other 
■pecriel mum Cei specified) 

"O" document referring lo an or%) dueio«u», um. eiiibkiofi or othet 
neap* 

- p* document publotaed prior to the international filini dtie but Utcr than 
the prionty dete ct&iaitd 


"T* bur 4 oeraoai published after the iniemeuooel filing date or priority 
doutnd mn in ctmfttta with the apptieslron but cited to understand th* 
principle o* theory Underlying the tovcutioa 

"X ' document of particular televeect: the defined nvenlinn autct he 
coiwUcred novcJ dt amoi be cooeidcrcd lo- itivorv* en inventive etep 
when Ihe document u taken aione 

*Y" document of particular retevsnce; the churned invention aamot be 
comkiercd to invohc an Bur en live atep *-be» the dowmMt is 
combined with one or more otber sucto document!, such toinbbuuon 
being obvious to ft pcnon tkilJcd in the art 

"At " document member of the nrnc patent family 


Date of the actual completion of the international search 
16 DECEMBER 1994 


Date of mailing of the international search report 

DEC 30 1994 


Name and mailing address of the ISAJUS 
Commissioner of Patents ithI Trademark* 
Box PCX 

Washington. D.C. 20231 
Facsimile No. f703) 305-3230 


Authorized officer 

- 'martin LERMER . n ■» 

Telephone No. 003) 308-4816 





Form PCT/1SA;:]0 uecond ihed)(Jaly 



- 20 - 



(81)fg£S E P (AT, BE, CH, DE, 

DK, ES, FR, GB, GR, IE, IT, LU, M 
C, NL, PT, SE), AT, AU, BB, BG, B 
R, BY, CA, CH, CN, CZ, DE, DK, ES 
, FI, GB, HU, JP, KP, KR, KZ, LK, 
LU, LV, MG, MN, MW, NL, NO, NZ, P 
L, PT, RO, RU, SD, SE, SK, UA, UZ 
, VN 

(72)5693* A5<X, va-v • 9-4 — 
>f 729 



